procedures. In addition, valvuloplasties of mitral, aortic, and pulmonary valves were performed in 42, 21, and 5 cases, respectively. Finally, percutaneous closure of a patent foramen ovale and an atrial deptal defect were performed in 515 (2005: 510) and in 88 (2005: 94) cases, respectively. Conclusions: The increase in the number of CA and PCI has flattened during 2006. The use of DES remained high, though the previously rapidly growing utilisation of these devices reached a plateau. The number of procedures for the percutaneous closure of patent foramen ovale and atrial septal defect has stabilised.
Introduction
Since 1987, a nationwide survey of interventional procedures in all Swiss cardiology centres is performed annually to recognise contemporary trends and the incorporation of study results and guidelines in daily practice [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . The aim of the present report was to provide cardiologists, primary care physicians, as well as the public health community with the most recent data on interventional cardiology practice in the country. Of particular interest is the use of drug-eluting stents (DES), since these devices are reimbursed without restrictions and have been widely embraced in clinical practice. Thanks to several large-scale randomised trials and analysis of large databases, Switzerland is currently one of the leading countries in the field [17] [18] [19] [20] . Given the recently detected problem of late and very late stent thrombosis associated with DES [18, 20] , this survey provides interesting insights as to how Swiss interventional cardiologists interpret these widely debated study results.
Methods
Based on a standardised questionnaire all cardiology centres performing interventional procedures in adult patients were asked to report on procedures performed during the year 2006. The questionnaire was not sent to the two centres, whose activities are restricted to pediatric patients. The requested items included data about infrastructure, operators, availability of cardiac surgery, number of coronary angiographies (CA) and percutaneous coronary interventions (PCI), detailed information about circumstances of PCI (ad hoc interventions, single-vessel PCI, multi-vessel PCI), types of stents (bare-metal stents [BMS] or DES), other revascularisation techniques (eg rotablator), adjunctive techniques (eg use of distal protection devices), use of mechanical circulatory support, use of glycoprotein IIb/IIIa inhibitors, number of balloon valvuloplasties, number of interventions for closure of shunts, and complications. The questionnaires were returned by all centres, though for some centres, information was not available for all items. The following definitions were applied:
Coronary angiography (CA) Diagnostic cardiac catheterisation for visualisation of the coronary arteries, independently whether or not an intervention is performed in the same session. The number of cases is recorded.
Percutaneous coronary intervention (PCI)
Coronary angioplasty with or without stent placement. If PCI is performed directly following the diagnostic procedure during the same session, it is referred to as "ad hoc PCI". The number of cases, but not the number of vessels dilated is recorded.
Emergency PCI
Primary PCI or rescue PCI after failed thrombolysis for acute ST-segment elevation myocardial infarction (STEMI).
Balloon valvuloplasty
Percutaneous dilatation of stenotic cardiac valves.
Results

Structure of Swiss centres
In 2006, there were 27 active centres (5 university hospitals, 9 public, non-university hospitals, 13 ticed both CA and PCI. In 18 centres, cardiac surgery was available on site. 
Percutaneous coronary interventions
Complications after PCI
Myocardial infarction after PCI was reported in 1.5% of PCI procedures (2005: 1.1%), emergency coronary artery bypass grafting was required in 0.2% of cases (2005: 0.1%), and inhospital mortality rate following PCI was reported to be 0.6% (2005: 0.5%). Data on complications were not provided by five centres.
Non-coronary interventions
The number of balloon valvuloplasties ( fig. 8 ) did not markedly differ from previous years. The number of procedures for closure of structural defects ( fig. 9 ) was similar as in 2005, whereas in the preceding years, there has been a continuous increase.
Peripheral angioplasties were carried out by radiologists and angiologists in most hospi- A variety of reasons might account for the smaller increase in the number of CA and PCI procedures during the last year as compared to previous years. Current guidelines recommend primary PCI for patients with STEMI presenting within 12 hours after onset of chest pain or other symptoms, and rescue-PCI if thrombolysis has failed within 45-60 minutes, and for high-risk patients with non-ST-segment elevation myocardial infarction (NSTEMI) [21] . Thus, several centres have established a 7 day per 24 hour service for acute PCI during the last years. According to an analysis from the Acute Myocardial Infarction in Switzerland Plus (AMIS Plus) registry the percentage of patients with STEMI receiving no reperfusion has decreased from 44.8 to 31.4% between 1997 and 2002, and the percentage of patients undergoing primary PCI has increased from 8.0 to 43.1%, whereas the percentage of those treated by thrombolysis has decreased from 47.2 to 25.6% [22] . However, also patients treated with thrombolysis during AMI in previous years most often had undergone CA and PCI (or coronary artery bypass grafting) later in the disease course, and thus the net number of CA and PCI might not 
Discussion
Despite the fact that the present report represents a retrospective survey and that data reporting was incomplete with respect to several items, it provides important insight of the contemporary practice of interventional cardiology in Switzerland. We found a smaller increase in the overall number of CA (approximately 400 per year) and PCI (approximately phy, can nowadays replace CA in certain situations. Thus, a further marked increase in the number of CA and PCI procedures seems unlikely given the evolution over the last years. There was no further increase in the percentage of interventions with stent placement within the last three years, which is most likely related to technical limitations (small vessels, tortuous vessels, proximal stent with the impossibility to deploy a stent distally) rather than lack of an indication.
In contrast to the evolution within the previous three years, the DES utilisation rate remained more or less stable at 80%. The use of DES is associated with a dramatic benefit in terms of both angiographic (late lumen loss) and clinical (target vessel revascularisation) endpoints observed in large trials with medium-term follow-up [25, 26] . Thus, the problem of instent-restenosis has been markedly reduced, and alternative procedures to resolve this problem, eg brachytherapy that are inferior to DES with respect to the occurrence of restenosis [27, 28] have disappeared with the introduction of DES. On the other hand, the phenomenon of late stent thrombosis after DES implantation is now well documented [18, 20] and new questions regarding the use of DES have arisen.
Due to the increased costs, the introduction of DES was slower in most European countries (eg 28% DES utilisation in Germany in 2005 [29] ) than in Switzerland. Thus, Switzerland has an exceptional position with a comparatively large experience with DES, and several important studies in the field were published by Swiss centres [17] [18] [19] [20] . The BASel have increased in parallel to the number of acute PCI after PCI for acute myocardial had been established. Given the availability of DES, there is a trend towards more aggressive multivessel PCI as an alternative to surgery. On the other hand, the Occluded Artery Trial (OAT) showed that PCI of an occluded infarct-related artery three to 28 days after myocardial infarction was not superior to medical therapy with respect to the occurrence death, reinfarction, or heart failure [23] . In addition, the Clinical Outcomes Utilizing percutaneous coronary Revascularization and Aggressive DruG Evaluation (COURAGE) trial has confirmed previous data in that in patients with stable angina, PCI as initial strategy was not superior to medical management as initial strategy with respect to death, myocardial infarction and other major cardiovascular events [24] . The latter study however was published in 2006 and is unlikely to have had significant influence on practice in 2006 but might influence the 2007 and 2008 data. Furthermore, alternatives to CA, ie, coronary computed tomogra- KostenEffektivitäts Trial (BASKET) trial revealed that in an "all-comers" setting, the higher costs for DES as compared to BMS were not compensated by lower follow-up costs at six months, and that DES were cost-effective only in elderly patients in specific high-risk groups [17] . The 18 months follow-up of this study revealed that the benefit of DES in reducing target vessel revascularisation was maintained but that late stent thrombosis was twice as frequent in patients treated with DES as compared to those receiving BMS [18] . Similar data were reported by other investigators [30] but were not confirmed by others [31] . Although an increased mortality due to late stent thrombosis in DES has not been proven, indications of DES implantation are now more critically evaluated. Another analysis from the BASKET trial suggested that patients undergoing PCI in small vessels and bypass grafts benefited from the use of DES in terms of major cardiac events, whereas in those undergoing interventions in comparatively large vessels, DES use was not superior to BMS use [32] . The targeted use of DES might be an effective strategy, and prospective studies are underway to address this issue.
Although we were only able to calculate average annual numbers of CA and PCI per operator for the different centres, a large spectrum of operator volumes for PCI became obvious. Current guidelines recommend a minimum of 75 PCI per year per operator [33] , and this recommendation was reinforced in a recent statement on clinical competence [34] . An analysis from the US from 2002 showed that there was a similarly large spectrum of operator volumes [35] . This study found a relationship between lower operator volume and higher morbidity but not mortality [35] .
The number of balloon valvuloplasties did not significantly change as compared to previous years, probably due to the fact that the diagnosis of congenital or rheumatic valve disease in adults has become rare. However, major changes in the field of percutaneous valve interventions can be expected in the next years. Several studies have demonstrated that percutaneous aortic valve implantation is feasible [36] [37] [38] . Although large studies comparing surgical aortic valve replacement and percutaneous aortic valve implantation are not available yet, the latter might be increasingly used for patients who are considered too ill for cardiac surgery. In addition, techniques for percutaneous mitral annuloplasty have been established and await introduction in practice [39] .
Interestingly, the number of procedures for PFO remained more or less unchanged too, which is in contrast to the trend in the previous years. Indications for PFO closure are still under debate, and there is no consensus of optimal management of patients with PFO and stroke. It is widely accepted that young patients with recurrence of stroke despite therapeutic anticoagulation should undergo PFO closure [40] . Although in practice, indications might be interpreted more liberally, the number of procedures did not increase. This might have been due to the fact that young patients with stroke and lack of an alternative explanation for stroke are comparatively rare. The association between PFO and atrial septal aneurysm respectively and stroke is accepted only for younger patients (<55 years). However, recent data from a large observational study suggest such a relationship also for older patients [41] , which might give rise to speculations about expanding the indications for PFO closure. However, prospective studies are needed before the practice of PFO can change.
Limitations of the study
Due to the retrospective nature of the study, some inaccuracies must be assumed. Unfortunately, data reporting was incomplete with respect to several items, and some centres were not able to present all of the data of interest. Accordingly, results must be interpreted cautiously. We decided to omit figures showing comparisons with previous years if a relevant number of centres did not provide data on a specific item. In addition, the rate of periprocedural complications is likely underestimated. A catheterisation laboratory-based retrospective analysis is unlikely to be complete, and we can assume that only complications occurring immediately at the time of catheterisation have been included. Regarding the high mortality of patients undergoing PCI for cardiogenic shock, these patients have probably not been included into the statistics. Thus, we give the reported figures on complications but we do not present a figure as it might be inaccurate and misleading. A more comprehensive data collection with respect to complications is planned based on a work sheet already discussed at the business meeting of the Working Group in 2005 in Lausanne. This sheet has been sent to all centres to be included in the local databases and awaits broad application.
Conclusions
The increase in the number of CA and PCI in Switzerland has flattened over the last few years, and a sizable increase in the volume of interventional procedures in the next years in the country is unlikely. DES utilisation remained high (82%), though stabilised. A plateau was observed with respect to PFO closures.
